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© Rope weight compensating device for linear motor driven type elevator. 



© A rope weight compensating device for a linear 
motor driven type elevator having an elevator car 
and a counterweight which are suspended on op- 
posite sides through a rope guided by a sheave, 
characterized in that the rope weight is compensated 
by using a cable weight, said cable supplying a 
driving power to a movable member which functions 
as a primary side of the linear motor. 
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ROPE WEIGHT COMPENSATING DEVICE POR LINEAR MOTOR DRIVEN TYPE ELEVATOR 



The present invention relates to a rope weight 
compensating device for a linear motor, and par- 
ticularly to a rope weight compensating device 
which performs this compensation by using a 
weighi of a cable supplying the electric power 
necessary for driving the linear motor. 

in a so-called traction type elevator system 
wherein ropes wound around sheaves are lifted by 
the sheaves which are rotated by a rotary motor so 
as to ascend ard descend an elevator car and a 
counterweight which are respectively suspended 
from bctn ends of each rope, a balance chain is 
used as a rope weight compensating means to 
prevent tracking whijti is otherwise generated 
when unbalance uf ww weight between on the 
sides of the e'w^ijf car and the counterweight 
exists. 

On the othei ruar.r , n a linear motor driven 
type elevator s/ste^n *n ch has been recently de- 
veloped, since rrx: courierwe»ght or the elevator 
car itself is dirt?ci*y Cn\en linearly by the linear 
motor and the sr^avc around which the ropes are 
wound or guided *z ar KJier to be driven by the 
ropes, the problem o^o to the occurrence of the 
tracking as in the trarvon type elevator does not 
substantially cxi~t otnor man when the elevator is 
stopped. 

However, when no r^oans is provided for com- 
pensating the rope w^.g-it. for example, when the 
counterweight prov»oeo wur- the linear motor mov- 
able element is positioned at its lowermost level 
and the elevator car is positioned at its uppermost 
level with a loading wetgnt being zero, the required 
output of the Unezr motrr inevitably becomes high 
resulting in increa?^n power consumption and the 
need to reinforce trv wiring and to increase the 
braking force of the braking unit which is operated 
when the elevator car ■< stopped at predetermind 
positions and also w->en emergency occurs such 
as power failure. 

Accordingly, it is boste' to provide means for 
compensating the rope we»gh: even for the linear 
motor driven type elevator system. However, in the 
linear motor driven tyoe elevator system, since the 
cable which is used ?or supplying a large amount 
of current to the linear motor becomes consider- 
ably heavy per unit length, it is not preferable to 
use the balance Cham in addition to the heavy 
cable in view of assembly facility. 

An object of the present invention is to provide 
a rope weight compensating device which can per- 
form the compensation of the rope weight without 
using the balance chain. 

In order to accomplish the above mentioned 
object, a rope weight compensating device accord- 



ing to the present invention is constituted such that 
in a linear motor driven type elevator having an 
elevator car and a counterweight which are sus- 
pended on opposite sides through a rope guided 

5 by a sheave, the rope weight is compensated by 
using a cable weight said cable supplying driving 
power to a movable member which functions as a 
primary side of the linear motor. 

In the present invention structured as above, 

io the rope weight compensation is done through the 
cable weight. 

A preferred embodiment of the present inven- 
tion will be explained with reference to the attached 
drawings. 

75 In Fig. 1, an elevator car 3 and a counterweight 

4 are suspended through hooks 5 at opposite ends 
of each rope 2 guided by sheaves 1. The coun- 
terweight 4 is constituted by a frame 6, weight 7, a 
braking unit 8 and a movable member 9 which 

20 functions as a primary side of a toroidal type linear 
motor. At the center of the movable member 9, a 
fixed column 10 passes through vertically with a 
predetermind clearance to the movable member 9. 
The fixed column 10 functions as a secondary side 

25 stationary member of the linear motor. The 
sheaves 1 are rotatably mounted onto shafts 11 
respectively which are in turn fixed to the building 
side. Tne fixed column 10 is fixed at its upper and 
lower ends to the building side through support 

30 members 12 and 13. 

A braking unit 8 is electromagnetically oper- 
ated and grasps frames 14, 14 fixed to the building 
side every time the elevator car, i.e. the linear 
motor is stopped in a normal operation, and also in 

35 an emergency such as power failure. Rollers 
15,15,15,15 arranged at the upper and tower end 
portions of the counterweight 4 are rotatably en- 
gaged with the frames 14,14 so as to guide the 
counterweight smoothly. On the other hand, rollers 

40 16,16.16,16 arranged at both sides of the elevator 
car 3 are also rotatably engaged with frames 17, 17 
fixed to the building side so as to guide the eleva- 
tor car 3 smoothly. 

Three cables 1 8 are suspended from the coun- 

45 terweight 4 through a fixing member 19 and one 
end of each cable 18 is connected to the movable 
member 9 of the linear motor. The cables 18 are in 
turn connected to the three-phase AC supply at 
their other ends via the lower end wall of the 

50 elevator car 3, i.e. a first part of the length of 
cables 18 is between the counterweight 4 and the 
car 3, and the remaining second part of the length 
of cables 18 is between the car 3 and the AC 
supply. Accordingly, the linear motor movable 
member 9 is supplied with the three-phase AC 
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through the cables 18. The cables 18 can be 
attached to the lower end wall of the elevator car 3 
by known fixing members such as the fixing mem- 
ber 19 or the like- 
In Fig. 2. when the linear motor movable mem- 
ber 9 starts to travel up and down by means of the 
electromagnetic force generated between the mov- 
able member 9 and the fixed column 10, the coun- 
terweight as a whole starts to travel up and down 
and the elevator car 3 in turn travels up and down 
through the ropes 2. Assuming that the entirety of 
the counterweight and the entirety of the elevator 
car are even in their weight and that the coun- 
tcrwe ght 4 is positioned at its lowermost level and 
the elevator car 3 is positioned at its uppermost 
level, when no means for compensating the rope 
weight is provided, a rope weight corresponding to 
L1-L2 is applied to the counterweight side, which 
requires the corresponding output of the linear mo- 
tor lor qo«ng up. On the contrary, when the cables 
18 are provided as shown in Fig. 2, the rope weight 
o* U -12 is compensated by a cable weight of L4- 
L3 so that the output required to the linear motor 
can oe set lower. 

L5 ts the hanging length of the second part of 
cables 18. hanging from the car 3. 

tt is to be ncted that a cable weight cor- 
respond ng to L5 (a curved portion makes an actuai 
length longer tnan L5) is also applied to the eleva- 
tor car side, which makes the weight balance be- 
tween the elevator car side and the counterweight 
side out of order. In order to compensate this, a 
weight corresponding to the cable weight of L5 
when the elevator car is positioned at a half of its 
entire travel stroke, is added to the counterweight 4 
so as to minimize the weight unbalance. 

In this embodiment, each cable 18 is con- 
stituted by some tens of mutually insulated leads 
and weighs l.l5kg/m. On the other hand, each 
rope weighs 0.55kg/m so that the cables 18 func- 
tions enough as the rope weight compensating 
means. 

It is to be noted that signal lines connecting the 
linear motor movable member 9 and the elevator 
car 3 to the known system control unit as well as 
leads supplying the power to the elevator car 3 for 
lighting are preferably arranged along the cables 
18- Further, though the cables 18 are arranged 
between the counterweight and the power supply 
via the elevator car in this embodiment, it is also 
possible to arrange the cables 18 between the 
elevator car and the power supply via the coun- 
terweight. In this case, however, the cables con- 
necting the power supply and the counterweight 
and the cables connecting the counterweight and 
the elevator car should be separate members and 
it is preferable to use the cables between the 
counterweight and the elevator car solely as the 



rope weight compensating means. Still further, 
though the linear motor is arranged on the coun- 
terweight side in this embodiment, it may be alter- 
natively provided on the elevator car side. 

5 In the present invention, since the rope weight 

compensation is performed by the cable weight, no 
separate balance chain is necessary for accom- 
plishing such compensation. 

Fig. 1 is a perspective view showing the linear 

ro motor driven type elevator system according to a 
preferred embodiment of the present invention, and 
Fig. 2 is a diagram showing the operation of the 
elevator system of Fig. 1 . 

75 

Claims 

1. A rope weight compensating device for a 
linear motor driven type elevator having an elevator 

20 car and a counterweight which are suspended on 
opposite sides through a rope guided by a sheave, 
characterized in that the rope weight is compen- 
sated by using a cable weight, said cable sup- 
plying a driving power to a movable member which 

25 functions as a primary side of the linear motor. 

2. The rope weight compensating device as set 
forth in claim 1, wherein said movable member is 
fixed to the counterweight and said cable is con- 
nected at its one end to the movable member and 

30 at its other end to a power source via said elevator 
car. 

3. The rope weight compensating device as set 
forth in claim 2, wherein said cable is fixed to a 
lower end wall of the elevator car. 

35 4. The rope weight compensating device as set 

forth in claim 2 or 3, wherein an additional weight is 
added to the counterweight, said additional weight 
corresponding to a weight to be applied to said 
elevator car due to the cable between the elevator 

40 car and the power source when the elevator car is 
positioned at a half of its entire travel stroke. 
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FIG. 2 
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